Where these conditions are met, local scientific advancement may result from experimentation with and elaboration of folk remedies. Unfortunately, little scientific research has been done on South American plants that may be useful in the treatment of central nervous system (CNS) disturbances.

The 13 countries of South America possess several ecosystems and a rich cultural diversity; the population is descended from pre-Colombian cultures (such as the Maya and Inca ancient civilisations), many other indigenous ethnic groups, African slaves and European colonisers. All these segments of the population have traditionally relied on plants to treat their ailments and had at their disposal a very rich flora. In fact, more than 50% of all plant species are concentrated in tropical forests, in which Brazil and Colombia are particularly rich. For example, taking into consideration only three out of the five main Brazilian ecosystems, it is estimated that nearly 8000 endemic species are present in Atlantic forest, 4400 in the Cerrado and nearly 30 000 in the Amazon rain forest (including other South American countries) (Cunningham, [@r2]). Unfortunately, all this biological and cultural richness has led to only a meagre number of ethnopharmacological (preclinical, clinical and toxicological) research studies.

We scrutinised what research had been published through bibliographical surveys, conducted on databases such as LILACS (Literatura Latino-Americana e do Caribe em Ciências da Saúde) and Medline (PubMed). The keywords for the surveys were: SOUTH AMERICA, each one of its 13 countries *and* PLANTS *or* HERBS *or* EXTRACT *or* HERBAL *or* PHYTOTHERAPY *and* PRECLINICAL *or* CLINICAL *or* PHYTOCHEMICAL *or* PHARMACOLOGY *or* PHARMACOLOGICAL STUDIES. From the published studies retrieved, only those referring to psycholeptic and psychoanaleptic effects were selected, specifically: antidepressants, memory enhancers, stimulants, antiparkinsonian agents, hypnotics, anxiolytics, anticonvulsants and aphrodisiacs.

After that, another survey was carried out using the same databases, but this time excluding the terms SOUTH AMERICA and the countries. This permitted us to obtain a similar set of data for all other areas of the world on plants that may have psycholeptic or psychoanaleptic properties. The results of these surveys are shown in [Table 1](#t1){ref-type="table"}. It may be seen that only 1.3% of world research on plants possibly possessing CNS activity was conducted with South American plants, despite the continent's rich flora.

###### Number of preclinical, clinical and phytochemical studies reported for some psychoanaleptic and psycholeptic effects of plants, by region of origin

  Effect             South America   Other countries   Percentage South American               
  ------------------ --------------- ----------------- --------------------------- ---- ------ -----
  Antidepressant     3               0                 0                           3    564    0.5
  Memory             3               0                 0                           3    642    0.4
  Stimulant          2               1                 1                           4    298    1.0
  Antiparkinsonian   4               4                 2                           10   97     9.3
  Hypnotics          14              1                 1                           16   1160   1.3
  Anxiolytic         11              4                 0                           15   863    1.7
  Anticonvulsant     8               0                 0                           8    969    0.8
  Aphrodisiacs       2               1                 0                           3    46     6.1
  Total              47              11                4                           62   4639   1.3

> Unfortunately, little scientific research has been done on South American plants that may be useful in the treatment of central nervous system (CNS) disturbances.

Although several preclinical studies have been performed under adequate laboratory conditions, very few clinical studies have been carried out under double-blind randomised conditions. Furthermore, these clinical studies generally had a poorly defined patient population, used non-standard measures and had small sample sizes.

Plants tested pharmacologically or phytochemically {#s1}
==================================================

Banisteriopsis caapi *and* Psychotria viridis {#s2}
---------------------------------------------

Although there were 13 articles on the Medline database concerning the pharmacological and phytochemical properties of these species, they were not revealed in our literature search as they have hallucinogenic effects and the terms PSYCHODYSLEPTIC and HALLUCINOGEN were not included as keywords.

*Ayahuasca* is a beverage derived from these plants (Carlini, [@r1]; McKenna, [@r3]). It is consumed by certain Indians in the Amazon area (Brazil, Peru and Colombia) and by some religious cults in the cities of northern Brazil, and the practice is spreading to southern Brazilian cities and other countries. *Ayahuasca* is interesting as its pharmacological activity is dependent on a synergism between the two plants. *B. caapi* contains β-carboline alkaloids, mainly harmine and harmaline, whereas *P. viridis* has *N,N*-dimethyltryptamine (DMT) in it.

Rauvolfia serpentina {#s3}
--------------------

There were 63 articles on the Medline database concerning the pharmacological and phytochemical properties of this species (common name *sarpagandha*). Reserpine, an alkaloid isolated from *R. serpentina* during the middle of the 20th century, was an important clinical advance in the treatment of schizophrenia. According to the database of the Missouri Botanical Garden, consulted in 2004, there are at least 41 other species from this genus in South America, 17 of them belonging to the Brazilian flora.

> After the introduction of reserpine, it was to be expected that other species from this genus would be a target for pharmacological investigation. However, with the exception of *R. canescens*, for which preclinical and clinical investigations have suggested a sedative effect, no other *Rauvolfia* species have been investigated in this way.

After the introduction of reserpine, it was to be expected that other species from this genus would be a target for pharmacological investigation. However, with the exception of *R. canescens*, for which preclinical and clinical investigations have suggested a sedative effect, no other *Rauvolfia* species have been investigated in this way. Furthermore, only four other species have undergone some phytochemical investigation: *R. bahiensis*, *R. macrophylla*, *R. sellowii* and *R. tetraphylla*. In marked contrast, the Medline database refers to 308 studies performed with *Hypericum perforatum* (St John's wort), a plant from Europe with antidepressant properties.

Passiflora incarnata {#s4}
--------------------

Thirty articles were found on the Medline database concerning pharmacological and phytochemical studies of this species (common name *maracujá*, or passion flower) (Carlini, [@r1]). There are nearly 500 *Passiflora* species, most of them occurring in the tropical Americas; among them, *P. incarnata* has received most attention from the scientific community: there are dozens of studies dealing with its ethnopharmacology, as well as clinical and preclinical pharmacological studies. *P. incarnata* is commonly used in association with other species, including *Erythrina mulungu*, *Matricaria chamomilla* and *Valeriana officinalis*.

*P. incarnata* and other species of the same genus (*P. alata*, *P. coerulea*, *P. edulis*) are widely used in traditional medicine all over Europe and in the Americas for their seemingly sedative and anxiolytic properties.

Several compounds isolated from *Passiflora* species have been suggested as being responsible for the alleged anxiolytic/sedative effects; these include flavonoids (apigenin, vitexin, kampferol, homorientin, chrysin) and pyrone derivatives (malthol), but to date the active principles have not been identified.

Paullinia cupana *var.* sorbilis {#s5}
--------------------------------

Fifteen articles were found on Medline concerning the pharmacological and phytochemical studies of this species (common name *guaraná*) (Carlini, [@r1]). Found growing in the central region of the Amazon basin and utilised in folk medicine for cases of physical and intellectual stress, the seeds of *guaraná* contain caffeine (2.5--5%) as well as theophylline and theobromine in small amounts; they also contain large quantities of tannins.

Through its methylxanthine content, *guaraná* is able, among other effects, to block adenosine receptors and to inhibit phosphodiesterase. Because of the latter effect, it enhances the actions of noradrenaline, which can be released from stores by plants containing ephedrine. Therefore, the existence of commercially available herbal mixtures containing ephedrine and *guaraná* as active ingredients is not surprising. One of the mixtures, in a randomised, double-blind, placebo-controlled study, effectively promoted weight loss and fat reduction of overweight men and women. Its effects were accompanied by stimulatory symptoms characteristic of ephedrine and caffeine.

Plants analysed only through ethnopharmacological studies {#s6}
=========================================================

Plants employed by Colombian Indians for the treatment of senile dementia {#s7}
-------------------------------------------------------------------------

Schultes ([@r6]) recorded a total of 25 plants used by Colombian Indians for treatment of the signs and symptoms of senile dementia. In this sense, these 25 plants are administered mostly to older people, mainly those who have motor and mental disturbances. A bibliographical search carried out on the Medline and LILACS databases in 2004 revealed that none of these species had been studied from the pharmacological or phytochemical point of view, despite their undeniable therapeutic potential.

Plants employed by the Brazilian Krahô Indians and by the Quilombolas {#s8}
---------------------------------------------------------------------

A survey among the Krahô Indians (who live in the Cerrado ecosystem) revealed that 64 plants were used in ritual contexts for their seemingly psychoactive properties, including 14 used as anxiolytics, 10 as antidepressants or stimulants and 11 for sleep disorders (Rodrigues & Carlini, [@r5]). Similarly, work with a group of the Quilombolas (descendants of former African slaves, living in an isolated area of Brazil) revealed the use of 38 plants for the treatment of several CNS disturbances, including three for 'insanity', four as sedatives and another 11 for insomnia, and 11 to 'fortify' the brain (Rodrigues & Carlini, [@r4]).

Conclusion {#s9}
==========

It seems that South America possesses a treasury of plants. These have been little researched to date, and may harbour new therapies for psychiatric and neurological disturbances.
